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Great Plains Institute: Nearly Two Decades Working 
on Carbon Capture, Utilization & Storage

2002

Organized first meeting of 
Midwest industry executives, 

state officials and NGOs at 
Dakota Gasification in North 

Dakota.

2005

Formed regional Coal Gasification 
Work Group in Midwest.

2006

Released 50-year “energy 
transition roadmap” for the 
Upper Midwest focused on 

energy efficiency, renewable 
energy and coal-based energy 

with carbon capture.

2006 and 2007

Organized Midwestern and 
national public and private 

delegations to Europe on carbon 
capture and storage.

2006–2009

Coordinated Midwestern 
Governors’ Association energy 

and climate policy initiatives that 
featured ambitious carbon 

capture and storage deployment 
targets.

2011

Launched Carbon Capture 
Coalition (formerly National 

Enhanced Oil Recovery Initiative).

2015

Established State Carbon Capture 
Work Group.

2018

Announced Carbon Capture 
Leadership Council and 

Governors’ Partnership on 
Carbon Capture.



1972: Val Verde Gas Processing Plants in Texas   

1982:  Koch Nitrogen Company Enid Fertilizer Plant in Oklahoma 

1986:  Exxon Shute Creek Gas Processing Facility in Wyoming

2000:  Dakota Gasification’s Great Plains Synfuels Coal 
Gasification Plant in North Dakota

2003: Core Energy/South Chester Gas Processing Plant in 
Michigan 

2009:  Chaparral/Conestoga Energy Partners’ Arkalon Bioethanol 
Plant in Kansas 

2010:  Occidental Petroleum’s Century gas processing plant in 
Texas

2012:  Air Products Port Arthur Refinery Hydrogen Production in 
Texas 

2012:  Conestoga Energy Partners/PetroSantander Bonanza 
Bioethanol Plant in Kansas

2013:  ConocoPhillips Lost Cabin Gas Processing Plant in 
Wyoming 

2013:  Chaparral/CVR Energy Coffeyville Fertilizer Gasification 
Plant in Kansas 

2014:  SaskPower Boundary Dam Coal Power Plant Post-
Combustion Capture Retrofit in Saskatchewan 

2015:  Shell Quest hydrogen production at bitumen upgrader in 
Alberta

2016:  Emirates Steel’s Mussafah direct reduction iron plant in the 
United Arab Emirates 

2017:  NRG Petra Nova Coal Plant Post-Combustion Retrofit in 
Texas

2017:  Archer Daniels Midland large-scale ethanol capture in 
Illinois

Carbon Capture Works: 
Nearly 50 Years of 

Commercial Experience

13 commercial-scale U.S. facilities capturing 

~25 million metric tons of CO2 per year.

Over 5,000 miles of U.S. CO2 pipeline 

infrastructure.



Carbon Capture, Use, Removal and Storage is 
Essential to Meeting Mid-Century Climate 
Goals—and Doing So Affordably

• IEA modeling of 2° C goal: Carbon capture 
achieves 1/5th of reductions by midcentury; 
nearly half from industrial facilities.

• IPCC 5th Assessment: Meeting 2° C goal 
costs 138% more without carbon capture.

IPCC 1.5 C modeling: Atmospheric CO2 removal through 

direct air capture and bioenergy with carbon capture 

needed—in addition to economywide power plant and 

industrial capture.



Carbon Capture is Not a Niche: It’s Scalable to Meet Midcentury Climate Goals

• U.S. oil industry has purchased, transported and injected 
nearly 1.5 billion tons of CO2 over the past half century with no 
fatalities, serious injuries, or major environmental incidents (~65 
million tons annually; nearly 4 percent of U.S. oil production).

• ~37% net lifecycle emissions reductions achieved through 
geologically storing industrial and power plant CO2 through 
enhanced oil recovery (EOR), including the additional oil 
produced (IEA analysis).

• Saline geologic storage of CO2 has been demonstrated 
successfully at scale (e.g. ADM in Illinois and Equinor the North 
Sea) and achieves even greater lifecycle emissions reductions, 
including potentially atmospheric carbon removal for negative 
emissions.

• Well over a century’s worth of U.S. stationary source emissions 
can be stored in oil and gas fields; thousands of years’ worth in 
saline formations.

Source:  IEA



Carbon Capture is Cost-Effective: Preliminary Revised Estimates of Capture 
Costs Compare Favorably to Other Low and Zero-Carbon Options

6

Capture Category 
(CO2% is molar concentration)

Main Equipment 
Needed

Industrial Application
US$ per MT 

Captured/Compressed

Pure CO2 emissions
Compression & 

Dehydration only
Ethanol, Natural Gas Processing,

Ammonia
$15-20/metric ton

CO2 emissions @ 16-50% 
concentration

Amine CO2 
separation 

equipment plus 
Compression

Hydrogen Plants, Cement, 
Fluidized Catalytic Cracking Unit
(Refineries), Blast Furnace Gas 

Combustion (Steel)

$40-60

CO2 emissions @ ~13-15% 
concentration Pulverized Coal Power Plants $55-65

CO2 emissions @ ~4%
Natural Gas Combined Cycle 

Power Plants 
$65-75

Source: Jeff Brown, Stanford University. These figures above are broad category summaries, and individual projects costs vary widely. 
Key price assumptions: $50/MWh for electricity, $3.50/MMBtu natural gas, 10% Capital Recovery Factor.
Capture plant size: For amine solvent carbon capture systems cited above (all at 85% capacity factor) capture plant size for hydrogen is 350k MTPA (metric tons per annum), cement 1 
million MTPA, FCCU 500k MTPA, Blast Furnace 3 million MTPA,  Pulverized Coal Power 3 million MTPA, NGCC, 1.5 million MTPA.  Pure emissions have compression/dehydration only.
Power and steam supply:  Coal power plants and NGCCs can supply parasitic electric and steam loads from the power plants themselves, or can buy grid electricity and build separate 
steam boilers.  The exact impact of this supply decision depends on power plant value, fuel costs, and the local grid.



“All hands on deck” to achieve economywide 
deployment of carbon capture in the U.S.



Unprecedented National Coalition in U.S. 
Energy & Climate Policy

• 70+ members, including industry, NGO and labor 
interests.

• Climate, jobs and energy/industrial benefits unite very 
diverse interests in a common purpose.

• Supports innovation and deployment across all energy 
resources and industry sectors.

• Goal: achieve economywide deployment of carbon 
capture to reduce emissions, foster domestic energy 
and industrial production, and support jobs.

To learn more and view our 
complete membership list, visit 

www.carboncapturecoalition.org.



Carbon Capture Coalition and Partners Led Multi-Year Effort to Secure 
Congressional Passage of U.S. Federal 45Q Tax Credit Reform Last Year

Key Changes of Reformed 45Q Tax Credit

Increases credit values to US$ 35 and 50 per metric ton.

Expands eligibility to include other beneficial uses of 

captured carbon (in addition to EOR), projects that 

capture CO and direct air capture projects.

Creates greater financial certainty by lifting the credit 

cap and providing clear timing for eligibility

Expands eligibility to more industries by lowering the 

annual carbon capture threshold and expanding 

definitions for qualified facilities and qualified carbon.

Enables the owner of the capture equipment to 

transfer the credit to another party that stores the CO2

or puts CO2 or CO to beneficial use.



Shaping U.S. Treasury’s 
45Q Tax Credit Guidance 

February 2018

Reformed 45Q included in Bipartisan Budget Act

November 2018

Coalition submits model guidance to 
Treasury Department 

January 2019

Coalition urges Treasury Department to act 
swiftly to implement 45Q

June 2019

Coalition submits additional comments to 
Treasury Department in response to RFI

December 2019

Treasury Department expected to release 
draft rule for 45Q implementation 

Key Recommendations

Ensure flexible contractual assurance and transferability of the 

tax credit.

Define commence construction and continuous construction 

for projects to qualify.

Limit investor risk of credit recapture by establishing a safe 

harbor.

Provide an equivalent ISO-based monitoring and reporting 

program (in addition to the Subpart RR Greenhous Gas Reporting 

Program) for demonstrating secure geologic storage through CO2-

enhanced oil recovery.



U.S. Federal Policy 
Agenda Going Forward

• Ensure effective implementation of 45Q by 
the U.S. Treasury to provide investment 
certainty and business model flexibility;

• Enact a broader portfolio of federal carbon 
capture policies to complement 45Q;

• Incorporate CO2 pipeline infrastructure into 
national infrastructure policy; and

• Expand and diversify federal R&D, 
demonstration and deployment funding for 
carbon capture, utilization, removal and geologic 
storage.

• Ensure inclusion of industrial sectors in 
federal policy and eligibility of both CO2 and CO 
emissions, where applicable.



Carbon Capture Coalition’s 
Federal Policy Blueprint

✓ Agenda for economywide deployment.

✓ Recommends full policy portfolio, 
similar to current support for wind, 
solar and other low and zero-carbon 
technologies.

✓ Consensus of Coalition’s 70+ 
companies, unions, and NGOs.



Current Legislation to Enhance and 
Expand on 45Q Tax Credit Enjoys 

Broad Political Support in Congress

Technical improvements to 45Q and other incentives:

• Enhanced monetization of 45Q (legislation forthcoming)

o Expands the pool of eligible investors in projects.

• Carbon Capture Modernization Act (introduced)

o Corrects design flaws in Section 48A tax credit to 
enable carbon capture retrofits of coal power plants.

Additional incentives to complement 45Q:

• Carbon Capture Improvement Act (introduced)

o Authorizes use of tax-exempt private activity bonds in 
financing carbon capture and utilization projects.

• Financing Our Energy Future Act (introduced)

o Makes carbon capture and utilization projects eligible 
for master limited partnerships (tax advantage of 
partnerships, with ability to raise equity in public 
markets).



Current Legislation cont.

Expanding and retooling federal R&D:

• USE IT Act (passed U.S. Senate)

o Supports demonstration of direct air capture and 
R&D for CO2 and CO utilization; and 

o Facilitates planning, siting and permitting of CO2

transport infrastructure.

• Senate EFFECT & LEADING Acts/House Fossil Energy 
R&D Act (reported out of House/Senate 
committees)

o Expands and retools U.S. DOE research, 
development, demonstration and deployment 
(RDD&D) objectives and programs for carbon 
capture, utilization, removal and storage.

Clean Industrial Technology Act (reported out of 
House/Senate committees)

o Establishes Industrial Emissions Reduction 
Technology Development Program for innovative 
technologies, including carbon capture.



INVEST CO2 Act: First-Ever Federal CO2

Transport Infrastructure Financing 
Legislation Introduced Last Week

Rep. Cheri Bustos (D-IL) introduced the Investing in Energy 
Systems for the Transport of CO2 Act of 2019 (INVEST CO2 Act).
• Advances key recommendations of the Carbon Capture 

Coalition’s Federal Policy Blueprint:

o Low-interest federal loans to finance extra pipeline 
capacity and realize economies of scale; 

o Federally-supported large-volume, long-distance 
CO2 trunk lines to support development of key 
regional hubs; and

o Encouragement to state and local governments to 
designate anthropogenic CO2 pipelines as 
“pollution control devices” to enable tax 
abatement.

• Legislation aims to help enable state/regional efforts to 
advance specific infrastructure projects.



Integrated Federal-State Policy & Regional 
Hub Development are Key to Success 

Federal

45Q + 

complementary 

policy portfolio

Regional

Hub infrastructure

buildout

Stakeholder 

engagement

State

Tax optimization

Regulatory Policies

Financial Incentives

Economywide 

Deployment of 

Carbon Capture



Interest in State Carbon Capture Work Group 
Continues to Grow

• Formed in 2015 by then Gov. Mead (R-WY) and Gov. Bullock (D-
MT). Actively recruiting additional states (light green).

• Made comprehensive state and federal policy recommendations 
from 2015-2018.

• Now overseeing Midwestern and Western Regional Carbon 
Capture Deployment Initiatives.

• Modeling candidate capture and storage projects and pipeline 
infrastructure (two-year effort).

• Forming state policy teams to develop tailored policy 
recommendations to complement the federal 45Q tax credit.



Regional Deployment Initiatives: 
Western & Midwest Regions



Regional Deployment Initiatives: 
Where We are in the Process 

Phase I

Preliminary Analysis 
(Jan-Sep 2018)

Mapping industrial 
facilities, power plants and 
CO2 storage opportunities, 
initial cost analysis, and 
preliminary pipeline 
modeling.

Phase II

Convening State 
Officials and 
Stakeholders 

(October 2018)

Launched Initiatives in 
Columbus, OH and Salt 
Lake City, UT.

Phase III

Supporting State Policy 
Development and 

Projects (Underway)

Identify candidate projects 
and state policies to 
complement 45Q credit.

Prepare for 2020 state 
legislative sessions.

Cooperate regionally on 
CO2 transport 
infrastructure and hub 
development. 



SimCCS
Los Alamos

Saline
Storage Potential

SCO2T

EOR
Potential Demand

Capture Costs

Pipeline Costs

NETL & USGS

Los Alamos National Lab

Indiana University

Ohio State

Advanced Resources

International

NETL

Los Alamos

Princeton

Industry Consulting

Stanford

NETL, IEA

National Petroleum Council

CO2 Supply
Industrial & Power

EPA GHGRP & eGRID

US DOE EIA

ABB / Energy Velocity

Model regional 

CO2 transport 

infrastructure to 

maximize 

feasible capture, 

use and storage.

Identify potential 

early mover 

capture projects 

by state.

GPI 
Coordinated 

Team



Economically Feasible Capture Retrofit with 45Q
Facilities identified by Regional Deployment screening

Industry
Capture Target 

(million MT/yr)

Steel (Blast Furnace) 12.5

Cement 29.5

NG Processing 4.5

Ethanol 36.2

Refineries (FCC) 25.4

Hydrogen 14.7

Lime 0.9

NG Power Plants 65.9

Ammonia 0.7

Coal Power Plants 132.6

Total 322.9



EOR

Economically feasible capture 

with 45Q, $40-$60/bbl oil, 

$10/ton transport cost

Saline Injection

November 2019

Source:

Los Alamos National Lab, 

Montana State University, 

Indiana Geological and 

Water Survey, and Great 

Plains Institute



Regional Carbon Capture Deployment Initiative:
Deliverables for States and Stakeholders

• Dynamic database of industrial and power facilities
• Emissions, energy use, industrial processes
• Theoretical capture cost and capture rates
• Economic feasibility

• Pipeline modeling
• Regional scenarios for maximum efficiency, minimum cost
• Local modeling by request

• State fact sheets and resources

• White paper (Spring 2020)

• Economic Impact & Jobs Analysis (2020)



Carbon Capture Deployment Fact Sheets: Tailored to Each State



Carbon Capture Deployment Fact Sheets cont.

Figures authored by Elizabeth Abramson, Great Plains Institute, 2019



Legislative Readiness: Policy Approaches & Best 
Practices to Leverage Federal 45Q Credit Before 
End of 2023 Deadline to Begin Construction

• Developing print and online policy checklist for states, 
combined with complete updated state-by-state inventory of 
existing policies:

✓Delegation of EPA authority for permitting saline storage 
projects (federal UIC Class VI) to states 

✓Rules for long-term CO2 storage

✓Rules for CO2 transport and storage space

✓Rules for clarifying the purpose of CO2 injection

✓Financial incentives for carbon capture

✓Optimization of state taxes to incentivize capture, 
transport, use and storage

• Establishing state policy teams to develop legislative and other 
policies for their states, based on modeling and analysis.

• Next step: 2020 state legislative sessions. Please join us!



Modeling is Setting Stage for Longer-Term Development of 
Regional Carbon Capture, Transport and Storage Hubs

• Modeling is driving awareness among state officials 
and industry, labor and NGO stakeholders of the 
opportunity presented by the 45Q tax credit.

• Strategy: Advance state CO2 transport 
infrastructure planning and policy development in 
conjunction with CO2 pipeline financing legislative 
effort in Congress.

• Reframing the challenge as opportunity: Building a 
new carbon economy for emissions reductions, 
domestic energy and industrial production and 
high-wage jobs.
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